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A randomized prospective evaluation of the gastric and jejuno-
ileal bypass procedures for morbid obesity was performed.
The gastric bypass was performed predominantly as a 90%
gastric exclusion with a Roux-en-Y reconstitution. The jejuno-
ileal bypass was an end-to-end anastomosis between 30 cm of
jejunum and 25 cm of terminal ileum, the bypassed segment of
small bowel being decompressed by an end-to-side ileocolos-
tomy. There were 32 patients in the gastric group and 27 in
the jejunoileal group. The two groups were comparable in age,
preoperative weight and height. There were no postoperative
deaths, but the gastric bypass operation was associated with
a slightly higher early complication rate indicating it is a more
technically demanding procedure. Late sequellae were more
prominent in the jejunoileal bypass group and included sig-
nificant diarrhea in 56% and need for medication in 741%. Kid-
ney stones and cholelithiasis also complicated the jejunoileal
group and were not seen after gastric bypass. All patients
showed fatty metamorphosis on the original liver biopsy. This
had worsened in 75% of the jejunoileal group at one year
whereas it had improved or was stable in all of the patdents
in the gastric group.

A LTHOUGH THERE IS LITTLE EVIDENCE that morbid
1AX. obesity per se is detrimental to health,3 actuarial
studies and other information have indicated obesity as
a significant factor in the increased morbidity and mor-
tality associated with a variety of conditions including
heart disease, hypertension, diabetes, pulmonary in-
sufficiency, and postoperative recuperation. While
proper dieting and an exercise program is the best ther-
apeutic modality for the morbidly obese, many patients
are unable to lose weight or maintain ideal weight de-
spite diets, drugs or psychotherapy. Thus surgical
means of controlling weight have become popular over
the past decade.

Jejunocolostomy was first advocated as the surgical
procedure for mobid obesity. Although all patients
showed dramatic weight losses, the postoperative mor-
tality and morbidity seemed too high to warrant its
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continued use. '5'9 In 1969, Payne and DeWind pub-
lished their results on the small bowel bypass procedure
where the jejunum was transected 35 cm (14 inches)
distal to the ligament of Treitz and the proximal end
anastomosed to the ileum ten centimeters (four inches)
proximal to the ileocecal valve in an end-to-side fash-
ion.6 Weight loss in some patients was spectacular, but
there were some disappointing failures which were felt
to be due to reflux of nutrients into the bypassed seg-
ment of bowel. In order to obviate this reflux, Scott
et al., in 1971, conceived of transecting the jejunum
30 cm (12 inches) distal to the ligament of Treitz and
the ileum 15 cm (six inches) proximal to the ileocecal
valve. He then performed an end-to-end anastomosis
between the proximal end of the jejunum and the distal
end of the ileum.8 The distal end of the jejunum was
oversewn and the proximal end ofthe ileum was anasto-
mosed to the colon to provide drainage for the bypassed
segment. With various modifications, usually in the
amount of ileum preserved, this has become a more or
less standard jejunoileal bypass procedure.
Meanwhile in 1969 Mason, having been discouraged

by some of the untoward results seen with the small
bowel bypass, devised the gastric bypass procedure.4
In this operation the proximal portion of the stomach
is transected completely. The distal end is oversewn
and the proximal pouch representing 10% of the stom-
ach or less is anastomosed to a loop of jejunum. The
diameter of the anastomosis is no more than 1.2 cm in
order to discourage gastric emptying. At first this oper-
ation was greeted with concern about marginal ulcera-
tion and its technical difficulty in the morbidly obese
patients, but the former problem has not materialized.
Mason and others have devised modifications to the
basic procedure and have tried some other techniques
to simplify the operation which have not been very
successful.7

While there are other procedures available for the
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TABLE 1. Criteria for Patients Undergoing Bypass
Procedures for Obesity

1. >50 kg. over ideal weight.
2. No evidence other causes for obesity.
3. Concomitant diseases preferred.
4. Psychiatric clearance.
5. Willingness to participate in protocol.

management ofthe morbidly obese including the wiring
of teeth to avoid the ingestion of large quantities of
food, the fact remains that the jejunoileal and gastric
bypass procedures, both of which are surgically re-
versible, have become the accepted procedures in the
management of the morbidly obese.
The time had arrived for a comparative study of the

jejunoileal and gastric bypass procedures. In January
1974, utilizing hospital numbers as the randomizing
determinant, a comparative study of the jejunoileal
and gastric bypass procedure for morbid obesity was
begun. This report is the result of that study in the first
59 patients.

Material and Methods

All patients were interviewed in the out-patient de-
partment before being admitted to the hospital. It was
first determined that they met the primary criteria of
being morbidly obese, namely 50 kg over their ideal
weight. In addition, a careful history was taken regard-
ing their weight problems as well as their attempts to
deal with it. No patient was admitted to the program
unless they had attended and lost weight in a diet pro-
gram. In addition it was also determined that they did
not have any endocrine abnormality to account for their
excessive weight and that their general physical condi-
tion would permit them to be a satisfactory operative
risk. Although not mandatory it was preferred that they
gave a history or showed some sign or symptom of an-
other significant condition, e.g. hypertension, diabetes,
or pulmonary insufficiency (Table 1).
The entire protocol was explained to the patient in-

cluding the randomization procedure where they were
assigned to the gastric bypass group if the hospital num-
ber were odd, the jejunoileal bypass group if their hos-
pital number were even. If they agreed to the protocol
and the explanation of the procedure and risks, they
were admitted to the hospital. As an inpatient they went
through a standard series of examinations and tests of
cardiorespiratory, renal, gastrointestinal, and endo-
crine systems (Tables 2 and 3). They were also visited by
a psychiatrist who attempted to determine their suit-
ability for the proposed operation. All of this pre-
operative evaluation took eight to ten days. The pa-
tients then underwent the operative procedure to which
they had been assigned. The first seven gastric bypass

TABLE 2. Preoperative Evaluation

Endocrine
1. T3 and T,
2. Serum cortisol A.M. and P.M.
3. GTT
4. Urinary 17 hydroxy and 17 ketosteroids

Lipid
1. Lipid profile by lipoprotein electrophoresis

Cardiorespiratory
1. Pulmonary function tests
2. Arterial blood gases
3. Chest x-ray
4. Electrocardiogram

procedures were done according to the method of
Mason, et al. by transecting the stomach at a high level
and making a retrocolic end-to-side gastrojejunostomy.
The remainder of the gastric bypass group underwent
the same transection of the stomach, but rather than
using a loop ofjejunum for the anastomosis, the jeju-
num was transected and the distal limb brought retro-
colic for the anastomosis to the stomach. The proximal
limb of the jejunum was then anastomosed to the jeju-
num 30 cm distal to the gastrojejunostomy in an end-
to-side fashion (Fig. 1). This change was made because
the greatest technical difficulty was bringing the stom-
ach into a position so the gastrojejunostomy resided
below the opening in the transverse mesocolon and be-
cause the first few patients seemed to have a great deal
of difficulty with bilious vomiting.
The jejunoileal bypass procedure was done in an

end-to-end fashion as advocated by Scott, et al. The
length of the jejunum distal to the ligament of Treitz
and the ileum proximal to the ileocecal valve were 30
and 25 cm respectively. Thejejunal end of the bypassed
segment of bowel was oversewn and tacked to the mes-
entery while the ileal end was anastomosed to the sig-
moid colon in an end-to-side fashion. Stapling devices
were used routinely in these procedures although all
staple lines were oversewn where appropriate or ex-
cised when a standard two layer anastomosis was per-
formed utilizing non-absorbable suture for the sero-
muscular stitches and chromic catgut for the mucosal
layer. The appendix was routinely removed during

TABLE 3. Preoperative Evaluation (cont'd)

Renal
1. BUN, Serum creatinine
2. IVP

Gastrointestinal
1. UGI series, Barium enema, oral cholecystogram
2. Basal and maximal gastric acids
3. Absorptive tests for Vitamin B12
4. Fecal fat
5. Liver function tests

Hematologic
1. Coagulogram
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jejunoileal bypass, but never removed during the gas-
tric bypass procedure. Other simultaneous procedures
were performed as indicated including cholecystec-
tomy, Meckel's diverticulectomy, repair of previous
incisional hernias and inferior vena caval clipping.
A number of paraoperative maneuvers were per-

formed during the hospitalization of these patients.
All patients received subcutaneous heparin, 5,000 units
subcutaneously every eight hours upon admission to
the hospital and until they were fully ambulatory in
the postoperative period. Although the gastric bypass
procedure patients did not receive any systemic anti-
biotics at first, the early incidence of wound infection
was sufficiently high that they were given the same

systemic antibiotics that the jejunoileal bypass group
received after the first eight patients in the gastric group
had been done. In general the endotracheal tube was

removed within the first 24 hours after the operation.
Early ambulation was the rule for the jejunoileal by-
pass group, but ambulation of the gastric bypass group
was delayed for 48 hours so as not to put too much
strain on the gastrojejunostomy.
Once adequate peristaltic activity had begun, the

nasogastric tube was removed and oral intake started.
After clear liquids were tolerated, patients in the gas-
tric bypass group received frequent small feedings
while the patients in the jejunoileal group were given

a standard diet. Diarrhea inevitably ensued in the pa-
tients with the small bowel bypass, and the most effec-
tive anti-diarrheal method was found to be a combi-
nation of oral codeine and calcium which was usually
begun before the patient left the hospital. All patients
were placed on a therapeutic multiple vitamin oral
supplement.
The patients were seen regularly every month as

out-patients during the first six months postoperatively.
They were seen more frequently as dictated by their
condition or if the patient felt it necessary. Adjust-
ments in medication and diet were made at the time of
those visits, and specific blood tests were performed.
Usually at six months postoperatively the patients had
adjusted satisfactorily so they could be seen every two
or three months. X-rays were performed as dictated by
the patient's complaint, e.g. upper gastrointestinal
series for patients with excessive vomiting or a rein-
forced oral cholecystogram for complaints suggesting
gallbladder disease. Patients were rehospitalized for
major problems which could not be handled on an out-
patient basis, and all were admitted overnight at one
year for a needle biopsy of the liver.

Results

The two groups were comparable in age. The sex
difference was weighted toward females in the gastric
group which probably is responsible for the lower pre-
operative weight and height in the patients undergoing
the gastric bypass procedure. Nevertheless there is no
statistical difference in the weights or heights in the
two groups (Table 4). Concomitant conditions existed
in 78% of the patients in the gastric group and 67% of
those undergoing jejunoileal bypass. These included
hypertension and cholelithiasis. The patients were
classified as having diabetes if they showed glycosuria
or an abnormal glucose tolerance curve in the absence
of glycosuria (Table 5).
The overall complications show some similarities as

well as interesting differences (Table 6). There were
no immediate postoperative deaths in either group and
one patient in each group has required a takedown of
the bypass procedure. The patient in the gastric group
who had a reanastomosis was one oftwo patients in that
group who had an anastomotic leak. In this patient the

TABLE 4. Group Vital Statistics

Gastric (32) Jejunoileal (27)

Age 32.8 (19-52) 33 (23-49)
Sex 23 F, 9 M 13 F, 14 M
Preoperative
Weight (kg.) 148.2 (110-209) 157.5 (122-238)
Height (cm) 162.9 (150-180) 168.4 (155-190)
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TABLE 5. Concomitant Conditions

Gastric (32) Jejunoileal (27)

Total 25 18
Hypertension 9 5
Respiratory 3 4
Cardiac 3 2
Diabetes 9 8
Hyperlipidemia 2 3
Cholelithiasis 11 (6)* 7 (4)*

* Numbers in parentheses indicate cholecystectomy prior to
bypass procedure; the other patients underwent cholecystectomy
at the time of the bypass.

leak was small and responded to non-operative ther-
apy. However, during the first postoperative year the
gastrojejunostomy became stenotic to the point of al-
most complete obstruction, and the patient requested
reanastomosis. The patient in the jejunoileal group
who required reanastomosis lost 116 kg in one year and
developed jaundice, ascites and peripheral edema. He
finally consented to a reanastomosis when he weighed
66 kg.
There have been two late deaths, one in each group.

The death in the jejunoileal group occurred ten months
postoperatively after the patient had lost 114 kg. He
steadfastly refused reanastomosis despite severe liver
disease and died in hepatorenal syndrome. The patient
in the gastric group who died was readmitted three
months after the bypass procedure for observation.
Two days after admission she collapsed and could not
be resuscitated. The clinical impression was pulmonary
embolus, but none was found at autopsy. Ten other
patients in the jejunoileal group required rehospitaliza-
tion, mostly for severe electrolyte imbalance although
some have been rehospitalized for further surgical pro-
cedures, e.g. four for cholecystectomy and an addi-
tional one for incisional hernia repair. Only four gastric
bypass patients required rehospitalization, one for a
fistula after an anastomotic leak, the other three for
incisional hernia repair.
The incidence of early surgical complications was

greater in the gastric bypass group (Table 7). The
wound complication rate and urinary tract infections
were similar in both groups. However, there were two
anastomotic leaks in the gastric bypass groups whereas
none were seen following jejunoileal bypass. There
were no pulmonary emboli in either group, but the gas-
tric bypass procedure led to three incidental splenec-
tomies. If splenic injury is eliminated from considera-
tion, the early complication rate is almost identical in
the two groups. Nevertheless the overall greater num-
ber of intraoperative and early postoperative compli-
cations after gastric bypass probably reflects the some-
what higher degree of difficulty posed by that opera-
tion in the morbidly obese patient.

TABLE 6. Overall Complications

Gastric (32) Jejunoileal (27)

Operative deaths 0 0
Late deaths 1 I
Rehospitalization 4 10
Reanastomosis I I

The late complications and sequellae are of con-
siderable interest (Table 8). Nausea and vomiting is a
prominent symptom in the patients with a gastric by-
pass. Some vomiting is experienced by all until they
learn to adjust to the small stomach, but bilious vomit-
ing was particularly annoying and persistent in the first
seven patients and resulted in a change of technique to
the Roux-en-Y reconstruction. Even then significant
nausea and vomiting was the most troublesome se-
quella following gastric bypass. In contrast the je-
junoileal bypass carries a high incidence of diarrhea
requiring specific anti-diarrheal medication. They are
also associated with excess potassium loss requiring
supplemental oral potassium.

Specific late complications require some emphasis.
Kidney stones occurred in four patients undergoing
jejunoileal bypass; none were seen in the gastric group.
Since almost all of the patients showed an increased
serum uric acid and oxaluria postoperatively, there
must be another explanation for this difference. Like-
wise cholelithiasis occurs quite frequently in the pa-
tients undergoing jejunoileal bypass and is infrequent
after gastric bypass. Since 11 of the patients in the je-
junoileal group already had had a cholecystectomy
or had that done at the time of the bypass procedure,
only 16 patients were at risk for the development of
cholelithiasis and six are known to have done so. In
the gastric group where 15 patients are at risk only one
is known to have developed gallstones.
The incidence of liver disease is also quite strikingly

different in the two groups. Liver function tests, spe-
cifically serum bilirubin, alkaline phosphatase, SGOT
SGPT are of no value in predicting developing liver dis-
ease. No patient undergoing gastric bypass demon-
strated significant liver disease while two patients in

TABLE 7. Early Surgical Complications

Gastric (32) Jejunoileal (27)

Wound infection 8 6
Dehiscence 1 1
Anastomotic leak 2 0
Other sepsis 2 1
Urinary tract infection 4 4
Pulmonary embolus 0 0
Other 3 1

20 (62.5%) 13 (48%)

Vol. 186.9 NO. 4



504 ~~~~~~GRIFFEN, YOUNG AND STEVENSONAn.Sg.*Otbr17
TABLE 8. Late Surgical Complications

Gastric (32) Jejunoileal (27)

Nausea and vomiting 11 2
Diarrhea 2 15
Kidney stones 0 4
Pulmonary embolus 2 1
Reoperations (excl. takedowns) 3 10
On medication 3 20

the jejunoileal group showed severe liver disease post-
operatively. One of these patients died of this compli-
cation; the other required takedown of the bypass to
prevent further hepatic deterioration. Moreover, the
liver biopsies done at one year postoperatively in the
two groups show entirely different pictures. Twelve
patients in the gastric bypass group and 15 in the
jejunoileal group have consented to percutaneous liver

FIGS. 2aand b (a, top) Liver
biopsy during gastric by-
pass. Note fatty and mono-
nuclear infiltration, 10 x 10
magnification. (b, bottom)
Liver biopsy one year after
gastric bypass. Essentially
normal pattern 2.5 x 10
magnification.
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FIGS. 3a and b (a, top) Liver
biopsy during jejunoileal
bypass. Note marked fatty
infiltration 2.5 x 10 mag-

nification. (b, bottom) Liver
biopsy one year after je-
junoileal bypass. Note
persistent fatty infiltration
and destruction of hepato-
cytes 10 x 10 magnifica-
tion.

biopsies one year following the bypass operation. All
12 of the patients in the gastric group show no change
(2) or improvement (10) in the biopsy (Figs. 2a and b).
In the jejunoileal group, 12 of the 15 show worsening
of the liver pattern histologically, and the other three
show no change (Figs. 3a and b).

Finally the weight loss pattern and statistics show
essentially no difference (Table 9). Patients in both

groups generally show a weight loss of 20 to 30 kg. in
the first two or three months. They then stabilize to a

weight loss of four to six kilograms per month. If any
of the patients show a weight loss of greater than ten
kilograms per month after three months postopera-
tively, they must be evaluated with regard to actual
nutritional balance. At one year postoperatively, the
mean weight loss is 51.0 kg. in the gastric group and
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TABLE 9. Postoperative Weight Loss Statistics (kg)

Gastric (32) Jejunoileal (27)

3 Months 20.1 (10-31.9) 21.0 (10.9-34.1)
6 Months 33.4 (13.0-64.1) 37.2 (16.1-72.1)
1 Year* 51.0 (13.0-100.0) 57.9 (15.2-116.3)

* Includes 18 gastric and 22 jejunoileal patients.
At one year no significant difference by Student's t Test.

57.9 kg in the jejunoileal groups. These figures are not
significantly different by the Student's t test.

Discussion

The usual history of a patient who is morbidly obese
is one of repeated successes and failures at weight loss
using a variety of methods which include various diets,
diet pills, psychological maneuvers such as hypno-
therapy or rational behavior training, or a combination
of these approaches. Despite all of these techniques
the trend is an ever-increasing weight. Although actu-
arial statistics and scientific evidence is lacking that
obesity per se leads to decreased longevity, most of
these patients inevitably develop complicating condi-
tions such as diabetes, hypertension, and others which
then make obesity a definite factor in their life expec-
tancy. Therefore, the sine qua non of any operation
designed to deal with morbid obesity must be effective
weight loss which is permanent. Additional factors in
the ideal operation are that it be technically feasible in
these large individuals, safe in terms of immediate mor-
bidity and mortality, does not produce excessive mor-

bidity in the long term followup and enables an indi-
vidual to function properly while continuing to lose
weight. It should also be reversible.
Some operations while seemingly effective at first

have not successfully met all of the criteria. Jejuno-
colostomy generally showed a spectacular weight loss,
but the patients were so incapacitated that they re-

quired frequent hospitalizations and were unable to
perform their jobs properly. Eventually most, but not
all, of the patients required a takedown of the original
operation. Wiring the teeth together, while effecitve in
producing weight loss invariably failed as a long-term
solution since the patients regained their weight as soon

as the teeth were unwired. Other procedures have come
and gone, but the jejunoileal and gastric bypass pro-
cedures have stood the test oftime and are currently the
two operations most used for the management of this
condition.
The jejunoileal bypass procedure has been the most

popular operation, probably because of its technical
simplicity. Dissatisfaction with the operation has come
from 1) the excessive diarrhea which usually requires
some sort of medication, often leads to electrolyte im-

balance, particularly hypokalemia, and which may
require hospitalization, and 2) the severe liver disease
which has been fatal in several instances.2 If the de-
hydration from diarrhea is sufficiently prolonged, kid-
ney stones will occur. To be added to the list of reasons
for dissatisfaction is the fact that the jejunoileal by-
pass operation is a lithogenic one. Almost invariably
the jejunoileal bypass will create imbalance among
cholesterol, phospholipids and bile acids in the bile
and these patients will develop cholelithiasis in the
long-term postoperative period.
On the other hand, the gastric bypass procedure has

not achieved great popularity because at first thought
it appears to be a technically demanding operation
which may even have to be abandoned in the very obese
and which was thought to carry a great risk of intrac-
table dumping and marginal ulceration when first pre-

sented by Mason. Gradually as dissatisfaction with the
jejunoileal bypass procedure in the hands of several
investigators has increased, the gastric bypass pro-

cedure has gained in popularity. Thus need for com-

parative study seems appropriate.
The results reported herein record the first three

years experience with this study. The small number of
patients entered so far may reflect the population base
served by the University of Kentucky Medical Center,
but as anyone who has worked in this field knows, once

a surgeon begins to do operations for the morbidly
obese, fat people appear in a steady stream. The small
number in this series rather represents adherence to
strict criteria for admittance into the study as well as

an effort on the part of the surgeons to encourage the
morbidly obese person to seek other means of weight
loss than an operative procedure.
However, from the results of this study several con-

clusions are apparent. Both the jejunoileal and gastric
bypass operations can be performed quite safely in the
morbidly obese. Anastomotic breakdown is a rarity,
and other complications such as wound infection, pul-
monary embolus and urinary or upper respiratory in-
fection are acceptable. The gastric bypass procedure
is somewhat more demanding technically and strict
attention to the details of the operation, particularly
size of the gastric pouch and diameter of the gastro-
jejunostomy are crucial to success for weight loss in the
gastric bypass procedure.

All patients undergoing a bypass operation for mor-

bid obesity must be followed closely. This is particu-
larly true during the first six months postoperatively
when changes in medication may be needed. Monitor-
ing weight is crucial to detect failure of the procedure
either because of lack of or excess weight loss. General
psychologic support is also necessary during these
early postoperative days.

506 Ann. Surg. a October 1977



Vol. 186 . No. 4 COMPARISON OF BYPASS PROCEDURES 507

Liver disease is a definite threat in the jejunoileal
bypass patient, but the trend to excessive weight loss
while pleasing to the patient is the harbinger of sig-
nificant liver disease. Weight loss of more than 6 kg
per month in these patients generally means that they
are not ingesting adequate calories or they are losing
excess calories because of severe diarrhea and, there-
fore, they have exogenous malnutrition superimposed
upon the surgically created malabsorption. This will
then lead to the same type of liver disease that is seen
in Kwashiokor. Obviously it can be combated by check-
ing the excess diarrhea, making specific detailed re-
cording of the diet or if necessary, hospitalization for
hyperalimentation to reverse the trend.

All patients show a trend to attain a plateau of weight
loss between one and two years following the bypass.
They rarely reach their ideal weight. Once sufficient
weight has been lost, they should be encouraged to
embark on a regular exercise program.
The gastric bypass procedure definitely has a finite

learning curve both to obtain the correct size in the
gastric pouch and the diameter of the gastrojejunos-
tomy opening and to eliminate technical errors. Once
the technique of gastric bypass is learned, it would

appear to be superior to jejunoileal bypass in that it
has the same weight loss capability, fewer long-term
sequellae and no evidence of the development of sig-
nificant liver disease.
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DISCUSSION

DR. HENRY BUCHWALD (Minneapolis, Minnesota): I would
like first of all to compliment Dr. Griffen, and his co-workers, for
what I believe is the first randomized study to be reported in
what is now a middle-aged field. We do both procedures at the
University of Minnesota but we do not have a randomized trial.

I would criticize Dr. Griffen with respect to his technique in the
jejuno-ileal bypass patients. I believe that he leaves too much
functioning bowel. His retained small intestine, excluding the duo-
denum, measures 55 cm. We leave 40 to 45 cm, as does Dr. H.
William Scott. This five to ten centimeter difference is critical
and, I believe, may account for the jejuno-ileal bypass patients in
Dr. Griffen's series losing no more weight than his gastric patients.
In our experience, we have found a far more significant weight
reduction after the intestinal bypass procedure.
We have not been able to document the marked postoperative

cholelithiasis found by Dr. Griffen. Currently, we are determining
the tripartite coordinants and the lithogenic index of ampullary
bile aspirates before, and after, bypass. Possibly, we can provide
some scientific data on this subject in the not too distant future.
We would agree with Dr. Griffen that 75% of jejuno-ileal bypass

patients have a negative progression of the liver biopsy at one year.
However, sequential biopsies up to five years, have often demon-
strated a return to the original histology, or even an improvement.
Far more critical, is the fact that only five per cent of jejuno-
ileal bypass patients exhibit clinical liver failure.

I would like to invite Dr. Griffen to extend the number of
his patients, and the years of follow-up to a minimum of three
per individual, before drawing any final conclusions. It may well
turn out that different operations should be done for different
people, depending on their weight and on their personality. Will
they tolerate diarrhea? Will they tolerate small meals, or vomiting?
Will they work to outeat the bypass? Will the gastric pouch distend
with time and negate the original satisfactory results? Experience

has shown that the gastric bypass can probably be outeaten; whereas,
it is only rare that the jejuno-ileal bypass can be outeaten.
And, finally, both operations are compromises with reality. All

this surgical activity should stimulate true students of this field not
only to perfect the best operative intervention but to engage in basic
research to elucidate the underlying mechanism of this problem.

DR. EDWARD E. MASON (Iowa City, Iowa): This is the first
of three randomized prospective studies that I'm aware of, and the
first one to be reported.

Dr. Griffen mentioned that one of the problems with the gastric
operation is that it is somewhat more difficult; and I would like to
mention a modification of the procedure that is being used in the
Twin Cities by several different surgeons, but particularly by Dr.
John Alden, who has loaned me some slides. (slide) This simplifica-
tion consists of dissecting the greater curvature up to the cardia,
a high anterior gastroenterostomy in the descending limb of the
loop of the proximal jejunum, placement of the TA90 across the
stomach just below the gastroenterostomy, pulling the stomach
down through the TA90, so as to make this pouch less than
100 ml in volume and then setting the staples. There are a few
sutures placed between the descending limb of jejunum and the
stomach which completes the operation.
There is a little trick that someone told me about, of putting a

Robinson catheter on the foot process of the TA90, so that you
can guide it into place. This is a little bit like building a boat
in a bottle, but it can be done very easily once you learn the
manipulations. It's also like putting on your shoe.
The operation in Alden's hands has had no mortality in over 200

patients, and his average operating time is 67 minutes. This can be
a simple operation, but it takes some learning. When we started
doing the operation, it took us an average of five hours, which
is an indication of the learning that can come about in the per-
formance of the procedure.
The development of an operation for duodenal ulcer has gone


